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AUTHORS: Kovtun, N. M. and Tereshchenko, A. I. 


TITLE: Propagation of electromagnetic waves in waveguides of 
cruciform cross section and a transversely magnetized 
ferrite plate 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 31, no. 6, 1961, 704-711 


propagation of electromagnetic waves in waveguides of cruciform cross 
section and a magnetized ferrite plate. They study such a waveguide 
(Fig. 1) assuming that the ferrite plate is magnetized along the z-axis, 
and its permeability can be expressed by 


TEXT: The authors present the results of a theoretical study of tne | 


p ik 0 
fell=|—ik e OF, (1) 
; O 0 4] 


p and k depend on Ho» and are complex if there are losses (Ref. T: 
A. L. Mikaelyan. Dokt. disse, ties 1955). To find the propagation constants 
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in such a waveguide, the authors use the method of joining of solutions 
for the simple rectangular ranges into which the whole waveguide cross 
section can be divided. with the use of Galerkin's method :Abstracter's 
note: not stated’, the authors derive, for the case of "low" waveguides 
(Ref. 9: Ya. N. Feltd. Znsir, 9, 1944), the transcendental equation for 
the propagation constant X : 

: k 


ree (¢ (te kya kay) (1+ tg k,Q, wee + (tg k,a, tg kas —7) x 


> (ty aes — te Kats) | te na — {SE beg [te haa (tas 4 tg kya) -+ 
-+-(tg kaa, te kets — $)|+ a (= i+ kt) [+ (tg kaos 4 tekay)— 

— tg keds (te kaa ts kas — +) |ts ka;} tg fenay-they[ FC — tyk.a,tekeas) X 

x (te kate A tg hay) — (tg hats te kat) (ty kaa te kaos $)]=0. (12) 


This equation permits a study of the dependence of the propagation 
constants on the position of the ferrite plate in the waveguide, on the 
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dimensions and parameters of the ferrite, on the waveguide dimensions, etc. 
Now, the authors study the case of weak magnetic fields, i.e., the case 
most important for the practice where the forrite plate is attached to 

the waveguide wall (a, = 0). They study the dependence of ‘\ on the 
dimensions of the waveguide cross section and on the magnetic field. 


Results are shown in figures. Fig. 2 shows the dependence of the nonnutual 
phase shift “, on the quantity k of the antisymmetric component of the 


tensor of the ferrite permeability for different heights h (Fig. 1). Xd 
nN = on - ‘_, where a3 and | are the propagation constants of the 


direct wave and of the back wave, respectively. The dash-lined curve 
holds for a rectangular waveguide. Since the critical wavelength is 
determined by a in a rectangular waveguide and by h/b in a cruciform one, 
it may be concluded that the difference of the nonmutual phase shifts 
depends on the eritical wavelength. Hence, it follows that waveguides 
with small A 1447 i-e-, waveguides with “,/ “api “ 12 should be used to 


obtain large phase shifts. Fig. 3 shows the dependence of “on h/b. It 
is similar to the dependence of * on a in a rectangular waveguide. Now, 


Card 3/8 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755410006-2" 


"APPROVED FOR RELEASE: 07/16/2001 vice 
BE ee 


P86- ihe recid 2 


23726 


: Saas he ee 
y _ Propagation of electromagnetic waves ... B116 /B203 
the authors study the case of ferromagnetic resonance. They find the 
solution of Eq.(12) for this range for very thin platelets by means of 
successive approximation, and obtain the formula 
—, A fk B B 
ym t (EF (to Hoy. 5 “.)" ; 


vo 


(15) : 


where : ‘ 
A= [(ts kay Fz tg kas) (1 + tg ka, tg ka) 
6 b ; : . 
+-— — peecee 1 
(1-5 te kaa te tas (ts kaa, — ig ka) | Ta Wheeke 
—— to tg kaa 
B= “ka 1— tg kga, fe kaa [(tsé. aye hk b tg kas) -+- 


4 4 : 
+7 tek, (1 —7 tek, te keas) | ; 


as! ke 1. b 
o> to 1—tg kaa; tg aay [ts kas (ts k,a,-+- z tg kaa) =< 


i | 7 (1—F thea te kaos) |; 
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(15) permits a study of the dependence of damping of the direct and back 
waves, and of the valve ratio, on the waveguide dimensions, on the 
position of the ferrite plate, and on the parameters of the latter. All 
calculations were made for symmetrical cruciform waveguides (the pro- 
jections being symmetrical with the waveguide axis). On the basis of the 
results, it is possible to determine the dependence of the characteristics 
of a phase shifter and valve with cruciform waveguides on the dimensions 
of the cross section and, therefore, on the critical wavelength of the / 
waveguide. It is shown that the nonmutual phase shifts in cruciform 
waveguides are much larger than in rectangular ones with comparable 
cross-section dimensions. The valve ratio of resonance ferrite valves 
with cruciform waveguides decereasos with deorcasing Merit’ In spite of 


this, the velves with cruciform waveguides offer a number of advantages og 
over valves with rectangular waveguides: tne possibility of operating on FF 
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high power levels (since a direct contact between the ferrite and the’ 
heat-emitting metal wall of the waveguide can be guuranteed with 
appropriate dimensions of the projection); increase in peak power by 
increasing the distance between the walls in the place of maxinun 
electric field strength; the possibility of increasing the dimensions of 
valves and phase shifters, as well as those of the ferrite plates, which 
is of importance to wave shortening; the ferrites in cruciform waveguides 
are particularly interesting when the shape of the cross section is used 
in the whole channel. There are 7 figures and 9 references: 8 Soviet-bloc 
and 1 non-Soviet-bloc. The reference to the English-language publication 
reads as follows: P~. H. Vartanian, J. L. Melchor, W. P. Ayres, Convention 
Record IRE, 5, 1956. 
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AUTHORS 3 Kovtun, N. Me. and Tereshchenko, A- I. 
——— TS 
TITLES Characteristios of ferrite phase shifters mounted in H 
wave guides 


PERIODICAL: Zhurnal tekhnicheskoy fiziki. v-~ 31, no. 7. 1961. 834 - 836 


TEXTs The authors give results of an inveatigation regarding the affect 
ot parameters and dimensions of ferrites placed arbitrarily in the cross 
gestion of H-shaped wave guides, on the difference of the phase ghifta. 
Thr investigations were made with the aid of a high-speed computer. The 
equation for the propagation constant was given 1m a previous paper by 
N. M. Kovtun (Radiotekhnika 1 elektronika. no. 9. '960). All calcula- 
t{ons were made fer the case of small magnetic fields hence without con- 
sidaration of losses. With the X, and xX, values found (the propagation 


constants for two directions of aie een the difference of the 


phase shifts was calculated with 1 = = x . The calculations were made 


for the wave guide shown in Fig. 1, which, in the dimensions a and »b, 
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“crresponds to the cross section of a 3 cm rectangular standard wave 
guide (23. 10 mm). The results are graphically shown in Figs. 2 . 8, 
The diagrame of Figs. 2 - 4 show 7 a9 a function of a, for various wave 
guide shapea, Fig. 5 shows the dependence af i aa ag a function of Ay 
for various wave guide shapes. Tt was shean that the optimum position 
of the ferrite depends on its thickness, ani this Gependence is shown in 
Fig. 6 for various wave guides. The optimum thickneas a4 of the 


2 opt 
ferrite is reduced with extension of the critical wavelength Mee There 
are 8 figures and 6 referenceas 5 Soviet-bloa and 1! non-Seviet-bloc, 
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AUTHORS : Tereshchenko, A» I., Korobkin, V. A., and Kovtun, N. M. 
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TITLE: Possibility of broadening the retuning range of a 
rectangular cavity with a ferrite 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, v- 31, no. 11, 1961, 1388-1391 X 


TEXT: The change in frequency of a rectangular cavity increases with in- 
creasing Nol Mer ratio if the ferrite plate lies on the side wall, but de- 


creases if it lies on an end face. To check this fact, the authors 
studied, by a ferrite, the retuning of rectangular cavities having the 
transverse dimensions 1) 19°10 mm (Nor = 36 mm); 2) 21°10 om (» = 42 mm); 


3) 23-10 mm (A, = 46 mm); 4) 25°10 mm (” - 50 mm). All cavities were 


calculated for the same resonant frequency with oscillations of the Hioo 


type. The 2.4 mm thick ferrite plate was attached either to the side wall 
or to an end face of the resonator. Figs. 2 and 3 show the frequency 
dependence on the magnetic field strength for both types of cavities. 
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The relative frequency changes of cavities having different transverse ‘ 
dimensions (different ror ) and of those having the transverse dimensions e 
of the standard rectangular waveguide are denoted by 6f' and 6f, respec- x 
tively. (The critical wavelength of the latter is given by kh... o)° In 

° any cases, the resonant wavelength of the empty cavity is Mee If the 


: éf! (Ao/ er)? 
ferrite plate is attached to the side wall, one has ~> = —————~ 


éf 
‘ ; (No/ Agro)? 
s (7222) ; if it is attached to an end face, one finds 


\ Core 
3/2 


f [Ao \? 
vue 


The losses increase with decreasing cavity width. 
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The retuning Tange of vrectangular cavity can be widened by a ferrite as 
follows: 1) If the ferrite is attached to the side wall of the cavity, 


it is convenient to increase the nr. ratio, 2) If it is attached to 


the face, it is convenient to reduce ND done 3) The Change of Mi Mor. 
by a proper choice of the dimensions of the cavity is more efficient than 
the use of thicker ferrite plates or an increased number of Plates. There 
are 5 figures and 3 references; 4 Soviet and 2 non-Coviet. The two refer- 
ences to English-language publications read ag follows: G. R, Jones, 

« C. Cacheris, C. A, Morrison. Proc. IRL, October, 44, no. 10, 1431, 
1956; Amarjet Singh. Trans. IRE, MIT-6, no. 2, 155 ~ 160, 1958, 


ASSOCIATION: Khar 'kovakiy go0sudarstvennyy universitet im. A. 4, Gortkogo 
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Tereshichenko, AeI. and Shein, A.G. 


Study of a magnetron anode unit with resonators 

having a pendant~shaped transverse cross-saction 
PERIODICAL: Iavestiya vyssnilth uchebnykh savodeniy, 

Radiofizika, ve. 5, no. 2, 1962, 311 - 318 


DENT: © The shape of resonators normally used in magnetrons 


does not provide the optimum operating conditions and it would 
be extreuely difficult to cetermine an analytical formula 
describing the optimum shape. However, an unconventionally- 
Shaped resonator suggested in the patent of P.L. Spenser 

(USA Patent No. 2410396, 1946) seems to offer new possibilities. 
The resonator is illustrated in Fig. 1. This is in the shano of 
a pendant wniose boundary in cylindrical coordinates is described 


by: . 


cos QO + V sin(S - g)sin(c + 9) 


cana 
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The solutions of the Maxwell equations for this cylindrical 
system can be found comparatively easily but determination of 
the unknown constants in these cquations leads to an infinite 
system of linear equations whose parameters aro defined by 
considering the boundary conditions on the resonator walls. 
rlowever, in practice, it is sufficient to take into zecount only 
a Lew terms of these equations. The most important parameter 
Lor the anode unit consisting of pendant~shaped rosonators are 
its resonant frequencies. These can be determined from the 
resonance condition of the system: 


YX, + ¥, 20 (7) 


where Yn is tho admittanco of the interaction space at the 
inpur of a resonator, and 


Y, is the admittance of the resonator at reza. 


The first and sccond approximations for the resonant frecucncics 
of a magnetron with 3 resonators aro determined and the results 
are plotted in craphs. These are compared with some axperimantal. 
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Gate. It is found that for the ““-mode the macstimumn discrepancy 
between the theory and ox perinental Fesults does not exceed 3 
for the first approximation anc 1.55; for the second. The 
frocuency ecbinstion for the -'v=mode and (N-1)/2-modo is of the 
orcer of 265, while the calculated value is 1. 6s. On the other 
Mana, the frequency separation for the samo maded in a standard 
poe eaten unit is only 0 9%. The pendant-shaped resonators 
thus have the acvantage that tae separation of the frecuencics 
betieeae the “" -mode and a neighbouring mode is ¢reater than that 
of a standard resonator. Socondly, tho pendant-shaned resonator 
has an incroased quality factor which is due to its Large 
Voluje-surface ratio. ‘There are & fisures. 
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AUTHORS : wavenhenenko. Ast.4cKoroblein, “V-A. and Kovtun, alts 
TITLE: Modulation and frequency retuning of a rectangular 


ferrite cavity-resonator by means of a rotating mag- 
netic ficld - 


PURLODICAL: Radiotekhnika i elektronika, v- 7, no. 8, 1962, 


1460-1462 
Skt: It is show that a constant, rotating, magnetic 


field can be used for modulation and frequency retuning of a ferrite 
cavity. Thereby the frequency range of variatior increascs consid- 
erably, and the law of change of the frequency can be made suffici- 
ently close to a sinusoidal law. Using the perturbation method and 

the expression for the nagnetic-permeability tensor, one obtains ror 

a thin ferrite plate, placed at the end of the cavity, the relative A 
Erequency variation: . : 


£-£ Ky 2 d 2 Fai, es 3 
—- a (#) L (py oF p+ pysim g 1), (3) 
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the length of ‘the cavity, and 
P denotes the angle of rota- ; 
e shows the dependence of = 


on ¢, calculated by formula (3), as well as the corresponding ex- Ly : 
perimental curve; there was Good agreement between the calculated ; 
and experimental values. another figure shows the following 3 ex- 
perimental curves: ¢he dependence of the frequency £ on the magnetic 


field H, directed along the z-axis; 


the same dependence, with the 


field directed along the y-axis: the curve versus @ (as in the 
first figure). In all cases, the same ferrite plate was used; its 
dimensions were 23 x 10 x 0.8 mn. Formula (3) shows that, for 

Ho = const., the frequency of the cavity varies with the aifle of 
rotation (. Thus, a constant, rotating, magnetic field can de 
used for modulation and’ retuning of the cavity-frequency.” ‘there 


are 3 figures, 
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AUTEORS: merescnenko, A» _1- and Korobkin, V. 4 
TITLES: Miniature ferrite tuned cavities 


psRIODICAL: Radioteknnika 1 elektronika, Vv. 7, no- 6; 1962, 
1044-1045 


next: in order to reduce the dimensions of the cavities #7 and H 

type waveguides are considered. A ferrite plate is inserted along + 
the narrow wall ang the tuning is achieved by varying the magnetic 
field Hj- Enploying Seaykn's formulas (Izd. vuzov MVO SSSR (Radio- 


texnnixa), 1959, De “5% 333) for the electromagnetic field in an H 
type waveguide the relative frequency change can be derived in tne 
following form: 


“gard 1/ 3 
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gf COs 4A\3 
beehe es Soa d(¥, 1) 
—y re aC Bin 240) & K 608 4a)" _sin 246 
ee |a(1 + Oya ae h sin 70 o(! 246 )I (4) 


where X = 257.59 Ag - cut-off wavelength of the Hig mode in the H 
ty pe waveguide, * = 2A» Ao — resonant wavelength. =u- 
~ e/a, ou and u, - elements of the perneability tensor. In deriv- 


ing (1) it was assumed that the ferrite plate is thin, ice. KAW). 
Determining experimentally \, and measuring Af/f£ poth for an F 


type and @ rectangular waveguide for different values of Hy it is 


concluded that the tuning range is larger for the H type waveguide. 
“he discrepancy between theoretical and experinental values is 

small. The unloaded Q was also measured and found much gmaller for 
sard 2/3 
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the H type Waveguide. here are 2 figures 
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SHCHENKO, A.I.s KOROBKIN, V.A.3 KOVTUN, N.M. 


Modulation and frequency retuning of a rectangular cavity resonator 
with ferrite using a rotating magnetic field, Radiotekh, i elektron. 
7 no.8:1460-1462 Ag '62, (MIRA 1538) 


(Microwaves) (Electric resonators) 
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AUTHCRS: Tereshchenko, A- I., and Korobkin, Ve. As 
ee 
TITLE: Calculation of the frequency of 4a cylindrical resonator with 
coaxial ferrite tube 
PERIODICAL: Zhurnal tekhnicheskoy fiziki, v- 32, no. 4y 1962, 419-422 


a cylindrical resonator (TH 0 


oscillations) with 4 coaxial longitudinal magnetized ferrite tube at the 
wall. From the Maxwell equations and the boundary condition E, = Oo for y 


TEXT; The properties are calculated of 


ya a the equations 


N, (k19) i a) et'"? aiay 

E,=C|N, = I, (k = CF, (k — 

| oe ae Teh)" ( le ( ne (1) 
H.=—C-p- [FER (eee Fi(ky rer. 


follow for the ferrite. The Siatioh is 


Card /f 


APP 
ROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755410006-2" 


CIA-RDP86-00513R001755410006-2 


2H] SPREE NS SER SSeS tat 


"APPROVED FOR RELEASE: 07/16/2001 


4+ 


$/057 62/032/004/005/017 


B125/B108 
Calculation of the frequency «+. 5 
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N, (ky 2) (8) 
P, (kb) =, (k.8) — Teese tah 1 (kB 


Wa eae) p 
PP (kb) =, (kb) — 7, (ex9) 1, (£.5). 


- rite 
nee of the frequency of the resonator ~ ferrit 


ides tiene a ag eters and the resonator dimensions. For 


5 ite param 
tube system of the ferri 

T 0 oscillations this equation is 
01 Us remieay 


7 N, (k.9) ; hey 
Ny (k,8)—4 (k 4) hk"), (9) 
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AUTHORS: Zorkin, A. F., Tereshchenko, A. I.,. Vakhraneva, L. F. 


TITLE: Dispersion equations for uniformly bent waveguides of a complex 
cross~section shape with lugs on the plane wall sides 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 2, 1963, 25, abstract 2Zh156 
oan zap. Khar'kovsk. un-t", 1962, v. 121, Tr. Radiofiz. fak. 5, 
7h - 83) i 


TEXT: On the basis of the solution of Maxwell's equations, dispersion 
equations were obtained for uniformly bent H, I], T and cross-shaped waveguides 
with lugs on the plane walls of the bend. The characteristic equations for de- 
termining the critical frequencies were obtained as a particular case of dis- 
persion equations. The obtained equations are true for any bend radii. The cal- 
culations of the critical frequencies were experimentally checked. ‘The checking 
confirmed the correctness of the theoretical conclusions. 


[ Abstracter's note: Complete translation] 
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TITLE: Resonant ferrite valve using H-~shaped waveguide 


CITED SOURCE: Uch. Zap- Khar'kovsk, un-t, Ve 132, 1962, Tr. Radio- 
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: TOPIC TAGS: resonant ferrite diode, resonant ferrite valve, H 


shaped waveguide, transmission ratio, dispersion equation, ferrite 


' plate, eritieal wavelength, forward transmission loss, transmission 
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| MRANSLATION: The losses and transmission ratio are investigated in 


7 an H-shaped waveguide with transversely-magnetized ferrite plate 
‘ placed between the waveguide projections. The dispersion equation 
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for such a system, assuming very small thickness of the ferrite 
plate, is written in the form of a Taylor series. The specific cal-_ 
culations are made for a rectifier in a 23 x 10 mm waveguide intended 
_ to operate at frequencies on the order of 10 Ge. It is established 
_' that the position of the ferrite corresponding to the minimum of 

, the forward losses shifts towards the nearest side wail of the wave- 
guide with increasing critical wavelength of the waveguide ain For | 


a ferrite location that ensures minimum forward losses the transmis~ | 


‘sion ratio has a maximum as a function of x ee? The bandwidth rela-~ 


tive to the transmission ratio increases with increasing May and can | 


'; exceed by a factor of several times the bandwidth of ded aon rec 
: tangular waveguides. Bibliography, 5 titles. Vv. M. 
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TITLE: Experimental investigation of electronic tuning of an ir- 
regular cutoff resonator 


CITED SOURCE:. Uch. zap- Khar'kovsk. un-t, v. 132, 1962, Tr. Radio- 
fiz. Eake, Ve 7, 75-77 


TOPIC TAGS: cutoff resonator, cutoff cavity, irregular cutoff reso~ : 
nator, resonator tuning range, electronic tuning 


{ TRANSLATION: The dependence of the tuning of a rectangular cutoff 
resonator on the electron beam current passing through the critical 
section of the resonator was investigated experimentally. The reso- 
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nator dimensions were: a = 26 mn, ay = 12 mm, d= 86 mm, b = 19 mn, 


where a and a7" lengths of the resonator broad wall, b -- length of 


the narrow wall, and d -- length of the resonator. The resenant j 
wavelength for the Hio1 mode was 35.5 mm. A thin tungsten cathode 


0.45 mm in diameter was placed in the critical section of the resona- 
tor, and the anode was the resonator itself, excited through a dia- | 
phragm. The emission current was varied by varying the filament cur- 
rent and the potential difference between the cathode and the resona~ 
tor over a range at which there was no space charge. Experiments 
showed a linear connection between the relative tuning AX/X and the 
beam current I; the tuning range was 2%. An irregular cutoff reso- 
nator by an electron beam has a tuning range several times that of 

an ordinary resonator. Bibliography, 3 titles. O.N. 
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TOPIC TAGS: H-section resonator, E-section cavity, ferrite tuning, 
field distribution, Q factor, critical wavelength, frequency varia~ 
tion, frequency tuning 


TRANSLATION: Expressions for the Q and for the field distribution 
in a H-section resonator without ferrite were obtained by calculat- 
ing the fields in the H=-section waveguide. Perturbation theory with 


the use of the quasistatic approximation of the field inside the 
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ferrite was then used to obtain formulas for the frequency variation : 
of an H-section or n-section resonator with a transversely-magne- 
tized ferrite plate on the side wall. Plots of the frequency vari- 
ation against the magnetic field are given for different transverse 
dimensions of the resonator. It is shown that the frequency varia- 
; tion depends strongly on the closeness of the resonant frequency 
- 4, to rA__, which is the critical wavelength of a waveguide having 
a the samé- transverse dimensions as the resonator; the ‘deviation in- 
creases with the increasing ratio Aor’ An experimental test was 


made at a frequency of 3000 Me with plates 1.5 and 3 mm thick. The 
experimental data coincide with the calculated ones. Ye. Lebedeva. 
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TOPIC TAGS: cavity, resonator, rectangular cavity, cavity tuning, 
variable dimension cavity, cavity 2 variation, cavity tuning range 


| TRANSLATION: Results are presented of a theoretical investigation 
‘ of the tuning of a rectangular resonator by varying one of its di-~ 
mensions. It is shown that the greatest tuning range is attained 


for the simplest Hy o01 mode. A family of tuning curves for the reso- . 


nator and of the variation of its Q as functions of the ratio \/2a, 
Card = 1/2 
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| where X is the wavelength after deformation and a is the deformed 
| dimension of the resonator, is presented. The results of the calcu- | .. 
' 

i 


; larger the tuning range. 3. The relative change in Q increases with 
increasing initial value of Ap/2a. 4. The absolute value of the ini- 


| fay 
tial Q decreases linearly with increasing ratio A/2a- The calcula- | me 
} i tion results make it possible to solve practically all problems con~ 


maximum tuning range for Specified limits of variation of Q, etc.). 3 
:O. N. 
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“TITLE: Effect of resonator cross section shape on the characteristics of 
- Magnetron type anode units 


“SOURCE: Radiotekhnika i elektronika, v. 8, no. 7, 1963, 1274-1276 
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TOPIC TAGS: resonator, magnetron anode 


ABSTRACT: Theoretical and experimental investigation of the following resonator 
_, types is reported: slot, hole-and-slot, paddle, drop~shaped, and elliptical. By 
solving a planar isoperimetric problem and by using the method of conformal 
_ mapping, optimum shape of the resona‘or is found, and the practical shapes are 
compared with it. The conclusion is offered that using near-optimum resonators 
(drop~shaped and elliptical) enhances magnetron-oscillation stability and separa- 
tion of frequencies; the latter fact may permit relinquishing magnetron strips in 
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Cylindrical resonators wth a transversely magnetized ferrate 
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1. Khar'kovskiy gosudarstvennyy universitet iment Gor '!kogo. 
(Electric resonators) (Magnetic fields) 
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—TETLEr Septate Waveguide of cross-shaped cross-section as a delay system 
SOURCE: Radiotobhnixa 4 elektronika, v. 10, no. 6, 1965, 1029-1937 


TOPIC TAGS: se tate Waveguide, cross shaped Mavequide delay systen ; : 


2 | 
ABSTRACT: A cross=shaped Waveguide, see Enclosure 1, potentially suitable for igh- “ 
power TW tubes is considered. A dispersion Gquation deser‘bding the e:5 ai; 
Waveguide delay system is developed for cophasal LE-modes, by tne method of Pa 
Joining the fields at soundaries of Simple regions. A formuin for the system x 
coupling resistance ig derived. The dispersion characteristics and the coupling 

resistance were numerically calculated on a “Minsk-14" computer; the system has 

positive dispersion at the fundamental harmonic, Both theoretical and Oxperimental 

results indicats that the Cross-shaped delay line has 3 number of advantages: 

a rather wide passband (as compared to the Clover~leaf and rectangular septate 

Waveguides) and 4 high coupling resistance (1500--2000 ohns at AD = 29/6 and : S 
60-~70 ohms at PD = 9r ). Also the experiments have confirmed the validity of a 
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‘SOURCE: Radiotekhnika i elektronika, v. 11, no. 6, 1966, 1086-1091 


FOniS, coos. Seveauie, lunar line, UHF wave propagation , wavec Borne. 
‘ABSTRACT: General formulas are derived for the critical wavelengths of 
‘dominant and next-to-dominant modes, for the maximum power, attenuation 
factor, and characteristic impedance of a lunar line. This is an extension of the 
‘A. Y. Hu and A, Ishimaru theoretical work (IZEE Trans., MTT, 1962, v. 10, 
‘no. 4, 215, and 1963, v. 11, no. 4, 243). A numerical example proves that by 
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aener the inner conductor away from the supporting web and by selecting ' 
suitable ratio of radii of both conductors, the waveguide can be made to passa | 
rather wide UHF band. Cutoff wavelengths of a lunar line with 3 and 1.6 cm radii | 
and 0.3-cm web thickness were measured with an error of 0.5%; the experimental: 
data differed from the estimated by 5—8%. The lunar line is recommended for 

\UHF transmissions as it has a wide passband and small size, and is not deformed | 
when filled with gas under pressure. Orig. art. has: 6 figures and 15 formulas. 
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TITLE: Theoretical and experimental investigation of strongly coupled rectangular . 


cavity resonators 


SOURCE: Vsesoyuznaya nauchnaya sessiya, posvyashchennaya Dnyu radio. 22d, 
1966. Sektsiya elektroniki. Doklady. Moscow, 1966, 117-121 


TOPIC TAGS: cavity resonator, SHF 


ABSTRACT: The tangential components of fields at the surface of the coupling 


apertusxo are expressed as eigen 
equating such tangential comp 


«function series of the coupling aperture. By 
onents of the magnetic field, an integral equation is 


obtained which permits determining the frequency spectrum and ficlda in a set of 
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‘coupled cavity resonators; no limitation ig imposed On the shape or size of the 
coupling aperture. Two formulas for frequency obtained from solutions of the 


rectangular aperture in their end walls and (2) For two resonators Similarly 
“coupled through their common side wall, An experimental verification with TE,,, 
mode at 18001949 Mc yielded a plot of frequency ve, 8econd-resonator length 
‘which differed only by 5% from a corresponding theoretical Plot. In the second ; 
case, the theoretical] and experimental results are claimed to diverge only by 3%, 
‘The T. Teichmann et al. work (J, Appl. Phys., 1953, v. 24) hag been taken into 
.2ccount. Orig. art, has: 3 figuras and 9 formulas, 
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' TITLE The recycling problem under prolonged spaceflight conditions 


SOURCE: AN SSSR. Otdeleniye biologicheskikh nauke Problemy* kosmicheskoy biologii, 
Ve 3, 1964, 89-103 , 


TOPIG, TAGS: manned space flight, life support, closed ecological system, waste 
recycling, respiration, toxicology, algae, nutrition, photosynthesis 


‘| ABSTRACT: Biological recycling of wastes on spaceships can utilize both-aerobic . 
and anaerobic methods. Apparently liquid wastes can be processed by means of 
acrobic oxidation, while solid wastes require anaerobic methods. The advantages 
of the aerobic method are: the high speed of processing in an aerotank, oxidation 
of organic substances down to 00s, and the ability to control the speed of the ' 4 
process by means of regulating the rate of oxygen flow. ‘The disadvantage of this ; 
method is the large amount of oxygen required. The advantages of the anaerobic 
method consist of the absence of large air requirements and @ amall energy requires 
ment. Tne disadvantages of this latter process are the slow rate of processing 
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ACCESSION NR: AT4037681 an ea a pe 
onofa Larye amount of harmful .gases, particularly methane, making 
the mixture explosive. Ano‘her method which can be utilized in a closed ecological: 
to: system is a biological method of processing wastes with participation of photosyn- | 
en theais of algae. The advantage of this method is that it takes place in the light., 


and the producti 


and the oxygen required for bacterial oxidation of organic substances 4s obtained 
Bacterial minaralization of organic substances 


from the photosynthetic activity. 
thetic building up of cell bodies of the algae. Conse- | 


is accompanied by photosyn 

quently, this process involves the utilization of substances contained in human | 
and animal wastes for obtaining algae which can, in turn, serve as a source of food 
for man and animals. The following are the chief disadvantages of the above indie 


cated biological methods: omall probability of complete recycling of wastes; the 
difficulty in obtaining products which are qualitatively and quantitatively con- 
stant; the uncertainty of adaptation on the part of ee a to unknown 


space-flight conditions (the possibility of mutations, etc.); the difficulty in 
controlling the rate of the processes} and the possibility of the appearance and 
caccumulation of toxic by-products. Physicochemical methods of waste recycling can |: 
‘also be used. By means of these methods, it is possible to separate the soluble 
from the insoluble parts, extract useful substances froa solvents, provide for 
combustion of insoluble substances to obtain gases and solids, and synthesize the 
gases and solide into required substances. . Recycling of wastes based on : 
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an include the following: extraction of substances from ‘ 


mineralization of organic substanc 


omposition from ash and gaseG, 
d nitrogen in a closed ecologi-= 


physicochemical methods ¢ 
‘> wastes which can be used directly, 
i ment of products of definite chemical c¢ 
(of nourishing solutions. The recycling of carbon an 
cal cycle can be performed by physicochemical processes. COs gas exhaled by man | 
can be used directly by plants. Soluble carbon compounds can also be utilized by | 
plants for nourishment. Insoluble carbon compounds can be tranoformed into CO2 by | 
‘means of heat treatment. The C02 thus obtained can either be stored for supply j 


"| purposes or can go directly to the greenhouse. Nitrogen products found in wastes | 
‘can be extracted and used for feeding plants and possibly even animals. The ! 
remaining nitrogen compounds can be used for mineralization, which can be accomp- | ~ 
_ | lished by various physicochemical means. An outline of such a scheme utilizing ; 
| physicochemical processes can include the following: a unit for the cvllection of: 
: i wastes, from which the products proceed to a second unit where those tnat can be} 
ts utilized by man or other living organisms are extracted directly. The remaining 
| substances proceed to a mineralization unite While the gases produced during the! . 
LC (mineralization process ore trapped and separated, the’ insoluble {norganic salts 
‘are transformed into soluble ones in the next unit. Part of them go to living i 
- +. b organisms while the remainder go to a unit for obtaining inorganic compounds. The’ = | 
thus obtained are then conver ; 
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” j 
( At the present time it is difficult without experimental data to make a precice 
evaluation of this type of cycle, but it is poasible to eatimate the weight of : 
such a cycle as 400 to 500 kg for a crew of five. Even if this weight were to be | 
{ 
: 


doubled, it would still be considerably less than the required weight of minoral 

-paits for green houses in a life-support system based on stored supplies. A good 

recycling system should have the following characteristics: 4 minimum system of 
units necessary for processing wastes, use of common processes 


of olements contained in wastes into definite compounds, a maximum rate of proces | 
sing these products, the inclusion of only those pubstances which are involved in | 
the following character- 4 

4 


for transformation 


the recycling. In addition to the above, jt should have 

{stics: minimum weight and size, minimum energy requirements, simple reliable 

use of stable and highly resistant materials, means of preventing 

the space cabin, and absence of processes 

not required for recycling. A comparison of biological methods, on the one hand, 

‘) and physicochemical methods, on the other, shows that the latter have a number of 
advantages, including the posaibility of complete recycling of wastes, short durg- | 

+ tion of the recycling process, the possibility of obtaining separate aubstances . | 

| and required nourishing solutions of predetermined composition, and the use of 

', processes which are widely used in chemical engineering. The disadvantages include 


‘| high energy utilization and complexity of equipment. However, these are offeet, to, 
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| ACCESSION NR: AT4037681 , 
a certain extent, by the use of solar energy and the lateat materials and methods ° 
of physicochemical processing. It should be noted that eech mission requires the 

_{ recycling of only those products required by that mission. This means that, in | 
+ gome cases, life-support systems will require only the regeneration of water. The | 
1 fact that physicochemical processing has been very well studied in comparison to 
 {} biological processing makes,it probable that physicochemical recycling will be 
| used in the first experimental closed ecological systems. However, it should be 
| borne in mind that the optimum system of utilization will be based on-the use of 
| biological as well as physicochemical processes. 
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KODENTSOV, A.Ya.3 TECESHCHENKO, A.S.; GIL'MAN, S.E., red. izd-va; 
MINSKER, L.I., tekhn. red.; SABITOV, A., tekhn. red. 


(Manuel for the worker in a hydraulic section]Posobie dlia 
rabochego gidrouchastka, Moskva, Gosgortekhizdat, 1961, 41 p. 
(MIRA 15:10) 


(Hydraulic mining) 
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ACC NR: AP7011369 SOURCE CODE: UR/0118/66/000/012/0029/0030 


AUTHOR: Toreshchenkos A. Yeo. (Engineer); Rempel’, S. Ie (Engineer) 
ORG: none 


TITLE: Flexible electrical shaft for continuous measurement of the 
viscosity of fluid media 


SOURCE: Mekhanizatsiya 1 avtomatizatsiya proizvodstva, no. 12, 1966, 
29-30 


topic TAGS: shaft, fluid viscosity, viscosimeter 
SUB CODE; 14,13,20 


ABSTRACT: A simple and high precision rotary viscometer, developed by 

the Ural Forest-Products Institute, {is described. ‘The coefficient of _ 
viscosity is determined as the angular difference between shaft posttion 
of two synchros. A synchronous capacitance-type motor drives a contact- 
less transmitter synchro, which in turn {4s connected by cable to a 
receiver synchro. The shaft of the receiver is connected mechanically 

to a cylinder, which is immersed in the testfluid. The crag on the 
immersed cylinder is directly proportional to the viscosity, and its 
magnitude is manifested by the difference in angle (error) between the 


e , i 
Card aboste of the two acelin Since current flow through the § stem, 18 47 y 


; G3) 17 5 
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a function of the error, viscosity can be aacrabeniranad Eien ctO; 
which has been calibrated to show units of viscosity. broad range & 

w that the instrument has a4 linear response over @ DT0 led by changing 
icy waluene Sensitivity of the viscometer can be var pad bY 
the. dlanetor oe oe ae eoncite es variation in 

a small resistance in the circ 8. 
Seite one neross it. Orig. art. hast 2 figures and 9 formule 
[seRS: 40,352/ 
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Case of combined cancer of the duodenum and bl € (MRA MIRA 15:1) 


Sov. med. 25 no.93136 S "61. 
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Adoption of dnelined holes with reduced diameter at a als 
tine. Gor, Zhur. no.4227-30 AP 160. “TRA 


, 1'sko 
Sverdlovskiy gornyy institut (for Galimullin). 2. Pervoural'skoye 
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(Sverdlovsk Province--Blasting) 
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Title tre: Oil filters for powerful aircraft enpines. 


L504. ‘Th LLL 


SO: Aeronautical Sciences and Aviation in the Soviet Unicn, Library 


of Congress, 1955 
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Primenezie masel razzhizhennykh benzinom alia zapuska aviatsionnykh 
dvigatelei v zimnee vremia. Moskva, Ooorongiz, 197. 

Title tr»: Use of oils diluted with gasoline for winter starting of 
aircraft engines. 


NCF 


$0: Aeronautical Sciences and Aviation in the Soviet Union, Library of 
Congress, 1955¢ 
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SMIRNOV, S.A.3 TERESHCHENKO, F.F.; KAIYUZHNAYA, T.P., red. VLASOVA, 


os N.Asy tekhn. red. 


(Regulated dischargers for switching jarge impulse currents in 

high-voltage systems ]Upravlieemye razriadniki dlia konmtatsit 

bol'shikh impul'snykh tokov v vysokovol'tnykh ustanovkakh; 

sbornik referatov, 1945-1961 gg. Moskva, Gosatomizdat, 1962. 

85 pe (MIRA 16:1) 
(Electric discharges) 


APPROVED FOR RELEASE: 07/16/2001 


CIA-RDP86-00513R001755410006-2" 


"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755410006-2 


ene a Sas Dea as a as Hen pis asc EUR LIere Ra Wr HtonmNEA maT Ame mm — : 
seResuCHEMKO, F. Ke 
Thistle 
Control of stenless thistle in hayfields and pastures. Korm. baza 3, ; 
Monthly IFIED. 
onthl at of Russian Accessions, Library of Congress, Spptember 1952. UNCLASS 
te : cote 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755410006-2" 


"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755410006-2 


Bu PDE SESISE | WHS Pon ESIC WE RISER EM BA ATR 
FSS SEA SRR SEER ad ae We I 


9 3 


oo Rais Las 8S So Ese EP RAE he eee SS SEES Daa see 


| COUNTRY : USSR 
CATEGORY : Cultivated Plents. Cereals. MK 


fara, JOUR, : RZhBiol., No. 14,1952, No, 63357 


| AUTHOR : .Tereshchenko, F.d. . 

INS?, : “Kharkov Zooteshatcal Institute 

TITLE . The Influence of Fertilizers on the Growth, Development, 
and Yield of Different Varieties of Gorn. 


ges pup. : St. tr. Khar'kovak zootechn. in-t, 1956, B, 75-38 


| ABSTRACT : Application before planting corn for cultivation, of u 
| complete minerul fertilization at the rate of 45 kz/na 
of the active olement, increases the vigor of ths plants 
| and their resistance to thé iffection with blister smut; 
4t increases the yield of ears, green roushazo and their 
| quality. Partizanka variety inoreased the yleld of greon 
| roughage by 61 o and the yield of ears by o,/ c/na; udess- 
kaya 10 variety thereased the yleld of green rousnaze by 
| 67 o/na (with 4-5 plants per hill), and the yield of ears 
by 14 c/ha (with 2 plants per hill), Luo to top dressing 
with NPX with the background of a completo mineral fertil- 
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